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[ Abstract]  Objective To develop a computer-aided-controlling and analysis system for light/dark box in mice
and rats with a high degree of automation and intelligence. Methods Video recording and image processing were applied to
develop the computer-aided-controlling and image analysis system for light/dark box test in mice and rats. The artificial
environment was developed. The stability and reliability of the system was validated by male rats. Results The percentage
of time spent in the lit chamber in total time was above 79.40% . The data showed that the artificial environment was
successful. When the threshold was set at 18 e¢m/s, the data showed a high correlation coefficient of movement time
between the computer and manual recordings (r > 0.99). Classical indexes including transition and time spent in both the
lit and dark chambers also showed a high correlation. The model group showed a significantly decrease in the transitions

and time spent in the lit chamber compared with the control group, indicating a high stability and reliability of the light/

[ E & T ] R M2 Y3 SUTES (51326050501 ) ; 7 [ B 27 R B B 2 1357 172 (2016-12M-2-006)

[MEER N ]RAEE (1990—) , 2, ML AL ol 2532 . E-mail :1915539084@ qq. com

[EEMEFEIXHR (1962—) 5 LA 00, WF5E 07 1) . 222538 K SR 5 5T, E-mail ; liuxinmin@ hotmail. com,
MRz (1962—) 3B A 500 A 55 7 ) R KA -HL- 3R TAREAFSE . E-mail : tigeresg@ 163. com,  * JL[FEF/ER



44 i AR BE 224 2018 4E 4 45 28 454 ] Chin J Comp Med, April 2018, Vol. 28. No. 4

dark box test. Conclusions A stable and highly intelligent computer-aided-controlling and image analysis system for light/

dark box test of mice and rats has been developed, and it could be used for pathological mechanism studies of anxiolytics.
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plate, (5) Observation window, (6) Door, (7 ) Infrared lamp, (8)
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area network , (12) Power line, (13 ) Software.
Fig.1 Schematic diagram of the structure of the computeraided-

controlling and image analysis system for light/dark box test
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Note. (A) Background image. (B) Real-time image. (C) Smoothing.
(D) Subtraction. (E) Set ROL. ( F) Binary threshold. ( G)
Morphology. (H) Mask image. (1) Extract contours. (J) Find the
longest contour and get the mass center. (K) Unset ROI. (L) For each
of the two mice.

Fig.2 A diagram of the software of the computer-

aided-controlling and image analysis system
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Fig.3 Diagram of trajectory and hot spot map of the computer-aided-controlling and image

analysis system for the light/dark box test
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Fig.4 Software interface of the computer-aided-controlling and image analysis system for light/dark box test
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Tab.1 Results of the environment check
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2= 4474
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Lit area with light group

W S ERATAM L, P < 0.05, P < 0.01,

Note. Compared with the lit area without light group, "P < 0.05, P < 0.01.
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Tab.2 Correlation of movement time of the rats collected by the computer and manual recording system in the light/dark test

LEES

Correlation coefficient

Sighificance (2-tailed)

Tk & T ()

Methods Movement time
ISR

Manual record 157. 49 £2.67

9 213.45 £3.76

18 157.14 £2.82

BEEE (cm/s) 27 112.83 £3.63

Movement threshold 36 81.51 £3.86

45 60.90 £4.54

54 47.20 +£3.85

0.802 ™ 0. 00
0.996 ** 0. 00
0.925* 0.00
0.901 * 0.00
0.876™ 0. 00
0.854 0. 00

TE: SATIE BRI, *P < 0.05, P < 0.01,
Note. Compared with the manual record, “P < 0.05, P < 0.01.
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Tab.3 Correlation of basic indexes of the computer-aided-controlling and image analysis system for light/dark box test of the rats

; S s U e g AHIUEL
Jiik FEAREL BT (s) i R (s) AHIER(s) Number of times info
Methods Crossing times Time in the light Time in the dark Latency into the light o
’ the light
ALER 7.45 £0. 65 60.33 £7.47 237.41 +£7.27 90. 19 £12.99 3.45 +0.33
Manual record
TRl R 7.50 £0. 64 60.53 £7.15 238.28 +7.07 90. 45 +12.98 3.50 £0.32
Computer record
R RN 0.998 ** 0.998 ** 0.994 = 0.997 ** 0.988 **

Pearson value

S ATIE B, P < 0.05, "P < 0.01,
Note. Compared with the manual record, “P < 0.05, “P < 0.01.
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Tab.4 Comparison of the indexes of the light/dark box text in the two rat groups
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Indexes Control group Model group
et it o
RN 13.42 +0.78 7.45£0.65*
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2 AL s
SN (5) 163.83 +4.75 153.31 £3.73
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B9 £ B <
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B 2= st fa
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2512 By s [A] (s .
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HH 2535 7 =
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H 22 3\ A Y BE
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5 =18 B A] (s
HEEFINE () 74.47£2.98 124,55 +3.38

Movement time in the dark
% %32 B KR (em)
Movement distance in the dark
15 % T (em/s)

Average speed in the dark

317.64 £11.87

43.11 +£1.39

586.40 +31.17™

47.15 +1.86

T HIEFAMLL, *P< 0.05, P < 0.01,
Note. Compared with the control group, *P < 0.05, “P < 0.01.



rp [ L BE 2R 2 2018 4E 4 H 4528 554 1 Chin J Comp Med, April 2018, Vol. 28. No. 4 49

T (A)ZEH; (B) BRI,

B S R R B I P15 20 A Ak B 2R e 00 A e

Note. ( A) Control group. ( B) Model group.

Fig.5 Trajectory diagram and hot spot map of the computer-auto-controlling and analysis system for light/dark box test of the rats
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